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TOS invention relates to a polypropylene iilm containing a non- 
migra tory 3.IP package of an aluminosilicate addi*,e and a silicone ,0,1 
3or a crlnked — pdymer res*, This film has excettertand 
l ble coefficient o, frtcflon (COF) properties and exhibits a ma*ed 
ir „ p rovemen, in stoble siippenness, excellent transparency, and 
excellent printability. 

Pnrj^rniind of Invention 
Biartaliy oriented polypropylene s»P «ms used for packaging 
appiications often pen^rm mu^e func«ons. They must perform ,n 

perform as print Sims with good optical Canty, gloss, and adhes»n. 
* TradLnal .ethodsfcrprodudnga^ona, siipfilm have 
often reJied upon reiaUvety high amide^pe addiUves. These fctty 

The amidemoleculeform bumps on the polymer surface, thus reducng 
r^surtacecon^andtowertngmeCOF. However *e 

Aims The amount of addiBve btoom to fhe surface can vary w«h 
!„*■—.. Condons, and thus slip proves can vary grea, 
TZ*9 on storage cond«ions seasona. changes in hundft an 

vJner storage oo^ns tend to enhance blooming of these an-es. 

« me ad*e blooms, me .aminated flm may exh,b hgh COF 
cause web breaks on the pacKaging machine's fom»ng colfcr 
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sealing bars from excessive Motion. If too much addmve blooms, the 
laminated film may exhibit a COF that is too low for the package 
machine's tension control system, causing wnnlding or feeding ol*. 
in. Because of the variability in storage conditions, the same shp film 
using these amide systems can exhibit both extremes of COF 
properties. 

in addition, the use of fatty amide additives also tends to make 
the film hazy and less glossy. This is undesirable from the po.nt of 
view of pnnt graphics appeal. Moreover, the migrator nature of the 

, amide additive packages make them prone to bloom to the pnnt 
surfaceofthesiipfUmortransferfromtheslipsurtacetothepnnt 

surface when in wound roll form. The presence of arrfdes on the pnnt 
surface can interfere wim the wettability and adhesion of water-based 
inks arxi. espedaily for process pnnt applic^ons, cause bndg^nk 

, „otsorinconsisten.do,sizes. This resuits in muddier cote or , mages 
and a loss of graphic appeal. 

Summary pt the Invention 

A„ objective of this invention is to solve the aforesaid problems 
2 „ o, conventonal slip films by providing an addHive •»*»•-- 

assent non-migratory. ThtewHiresuKinasKpfilmw^ s* tes«,p 
and COF properties. In addition, such a film will offer excellent 
printabUity and transparency. 

one aspect of the present invention is a polyolefin-based 
25 laminate film comprising at least 2 layers: 

a) a first polyCefin-based resin layer having a surface treated 
by a discharce treatment memod that imparts exceilen, pnntabili* and 

b) a polyoiefin-based mixed resin layer formed on one surface 
of the first polyolefin-based resin layer opposite of the surface 

based mixed resin layer optional., contain up to 800 ppm of fatty 
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amides such as stearamide or erucamide and the polyolefin-based 
mixed resin layer contains a first additive material comprising at least 
one crosslinked silicone polymer in an amount of about 0.1% - 0.5% by 
weight of the polyolefin-based mixed resin layer and/or at least one 
silicone oil in an amount of about 0.02% - 0.2% by weight of the 
polyolefin-based mixed resin layer, and a second additive material* 
an amount of about 0.10 - 0.50% by weight of the polyolefin-based 
mixed resin layer, which comprises at least one amorphous 
aluminosilicate. 

According to this invention, this objective and other advantages 
are achieved by a propylene polymer Urn composed of a composrton 
composing of at least a 2-tayer coextnided film, with the print surface 
modified with a discharge treatment method; and the slip surface 
modified with a non-migrato* crosslink* silicone polymer resin andVor 
a silicone oil and a non-migratory s.icate powder additive for good sl,p 
and antiblock properties. AddKionally. if amide-type additives are 
desired*, be used, this invention allows the amount of am.de add,t,ve 
used to be significantly reduced (less than 1000 ppm) compared to 
conventional slip film designs (2000 - 5000 ppm typxal). 

n^iuA rwrtatlon the Invention 

Materials that may be employed for the biaxiall, oriented layer 
are pmpylene frcmc-copolymers or copolymers of propylene end other 
olefins having 2 to 10 carbon atoms. In the case of copolymers the 
amount of olefin subjected to c^ofymenzafcn is tesstt.an 5% based 
ontheweightofthecopolymerasastandam. Iftheamountof 
copolymer exceeds this level, the biaxially oriented layer becomes too 
soft with consequent insufficient se,** strength of the laminate fflm. 
into the biaxially oriented layer various additives may be introduced 
(nonnallyintherangeof0.01to2%basedontheweightofthe 

biaxially oriented layer as a standard). These induce various add.Wes 
known as additives for polypropylene, for example, stabilizers, ant- 
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oxidants, ufua-violet absofcers. rJasticizers. antistatic agents, anti- 
blocking agents, organic lubricants, pigments, coloring agents, 
nucleating agents, etc. Similarly, other kinds of polymers known as 
suitable for mixing into polypropylene may be added, for example. 
5 polyethy1ene.^ybutene.1,poly(4Hne^pentene-1),etc. Thesemay 

be added by mixing in an amount of about 0.1 to 5% based on the 
weight of the biaxially oriented layer. 

The polyolefin-based laminate film has excellent and stable slip 
properties, tow and stoble coefficient of friction, low haze and excellent 

10 P " nta Ta preferred embodiment, the first r^yolefin-based resin layer 
has a thickness of about 6 - 40 urn. In another embodiment, ths 
polyolefin-based resin layer is made of polypropylene^ I res,n. 
The polyoiefin-based mixed resin layer has a thickness of about 0.2 - 

15 """in another embodiment, at toast one component of the first 

additive material is a crosslinks silicone resin having a sphencal 
average partide srze of 2 - 5 urn. a specie gravity of 1 .32 .a. 25-F. a 
bulk density of 0.1 5 - 0.50, and a linseed oil absorption rate of 50 - 90 

2 „ rn.lO^^d/oratieastone^nento.^^a^^e^s 

a silicone*, having viscosi* of 300 - 400 est., specif c g-avrty at 77 F 
of 0 90 - 0.99. and volatile content of 0.001 - 0.005%. 

in another embodiment, at least one component of the additrves 
is an antnblock material which is an amorphous sodium cataum 
25 aluminosilfcate having a pa** srze of 2 - 5 „» and a bulk den* of 
0 30 - 0.80 g/cm 3 or an amorphous aluminosilicate having a parbde 
size of 2 - 5 urn and a bulk density of 0.10 - 0.30 gfcm 3 . 

,n another embodiment, at least one component of the second 
addibve material is an amorphous sodium calcium aluminosilicate 
30 havinga P a rt ic.esizeof2-5umandabu,kdensityof0.30.0.80 

g/crrft or an amorphous aluminosilicate having a parade s E e of 2 - 
urn and a bulk density of 0.10 - 0.30 gfcm 3 . 
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Example 1: 

One hundred parts by weight of a crystalline propylene 
homopolymer resin; 0.0004 parts by weight of a silicone oil having a 
viscosity of 350 cSt and a specific gravity of 0.97; and 0.005 parts by 
5 weight of a sodium calcium aluminosilicate powder having a mean 
particle diameter of 3 ,m were blended together for the mixed resin 
,ayer, coextruded, and biaxially oriented to produce a 2-layer film 
where the mixed resin layer was 0.5 ,m thick and the accompanying 
coextruded propylene homopolymer layer was 17,m in thickness. The 
10 total oriented film thickness was 17.5 ,m (70G or 0.7 mi. thick). The 
■m was then treated on the homopolymer side (the print surface); the 
mixed resin layer side was also treated buttoalesser degree (theshp 
side)- and wound in roll form. The COF static and dynamic, hot sl.p 
properties, haze, print surface wetting tension, and printabi.rty were 
15 tested after the film was produced. 

Example 2: . 
Example 1 was repeated except that 0.003 parts by we,ght of a 
crosslinked silicone polymer of 3.0 ,m s*e were used in place of the 
20 silicone oil. 

Example 3: 

Example 1 was repeated except that the amount of 
aluminosilicate added was changed to 0.0025 parts by weight. 



25 



Example 4: 

Example 2 was repeated except that the amount of 
a ,uminosi.icate added was changed to 0.0025 parts by weight. 

™ Example 5: 

Example 1 was repeated except that the amount of s,l.cone o,l 



was 



increased to 0.0008 parts by weight. 
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Example 6: 

Example 1 was repeated except that 0.003 parts by we,ght of a 
crosslinked silicone polymer of 3.0 um size were added. 

Example 7: 

Example 6 was repeated except that the amount of 
aluminosilicate added was changed to 0.0025 parts by weight. 

Example 8: 

Example 1 was repeated except that the accompanying 
coextruded prepylene homopolymer layer addWonally contained 
0.0004 parts by weight of stearamide. 

Example 9: 

Example 8 was repeated except that the stearamide was 
replaced with erucamide. 

Example 10: 

Example 8 was repeated except that the mixed resin layer 
additionally contained 0.0006 parts by weight stearamide. 

com parative Example 1: 

Example 1 was repeated except that no silicone oil was used. 
Comparative Example 2: 

One hundred parts by weight of a random ethylene propylene 
butylene terpolymer resin; 0.003 parts by weight of erucamide fatty 
amide- 0.0004 parts silicone oil; and 0.003 parts by weight of a 
crosslinked silicone polymer having a mean particle diameter of 4.5 ,m 
were blended together for the mixed resin layer, coextruded, and 
biaxially oriented to produce a 2-.ayer film where the mixed res,n layer 
was 0.5 um thick and the accompanying coextruded propylene 
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homopolymer layer was 17um in thickness. The accompanying 
coextruded propylene homopolymer layer also contained 0.0004 parts 
by weight steramide. The total oriented film thickness was 17.5 pm 
(70G or 0.7 mil thick). The film was then treated on the homopolymer 
side (the print surface); the mixed resin layer side was also treated but 
to a lesser degree (the slip side); and wound in roll form. The COF 
static and dynamic, hot slip properties, haze, print surface wetting 
tension, and printability were tested after the film produced. 
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10 Comparative Example 3: 

One hundred parts by weight of a crystalline propylene 
homopolymer resin; 0.003 parts by weight of behenamide and 
oleamide fatty amide were blended together with 0.0025 parts by 
weight of an amorphous silica for the mixed resin layer, coextruded, 
and biaxially oriented to produce a 2-layer film where the mixed res,n 
,ayer was 0.5 pm thick and the accompanying coextruded propylene 
homopolymer layer was 17,m in thickness. The total oriented film 
thickness was 17.5 pm (70G or 0.7 mi. thick). The film was then 
treated on the homopolymer side (the print surface); the mixed res,n 
,ayer side was also treated but to a lesser degree (the slip side); and 
wound in roll form. The COF static and dynamic, hot slip properties, 
haze, print surface wetting tension, and printability were tested after the 
film produced. 

The various properties of the films set forth in the Examples 
were measured by the following methods: 

A) Transparency of the film was measured by measunng the 
haze of a single sheet of film measured substantially in accordance 
with ASTM D1003. In general, the preferred value was less than 3.0% 
haze. 

B) Gloss of the film was measured via a surface reflectwrty 
gloss meter at 60°/60° angle. 
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C) Wetting tension of the film was measured using dyne 
solutions substantially in accordance with ASTM D2578. 

D) Printability was measured by drawing down blue ink onto 
a single sheet of film using a meyer rod; drying the sheet in a hot air 
convection oven at 60»C for 1 minute; and noting the amount of ink 
removal when a strip of 1-inch wide 610 tape was applied and removed 
from the inked surface. The amount of ink removed was rated 
qualitatively with 5 equaling no ink removed and 1 equaling totahnk 
removal. In general, the preferred value was 4-5. 

E) Slipperiness of the film was measured by measunng 
static and kinetic COF of sheets of film via a surface property tester 
substantially in accordance with ASTM D1894. A4"x 4" sled was used 
at ambient conditions. Ingeneral. acceptable values of the dynam,c 
COF ranges between 0.16 and 0.45; preferred values are between 
0.25 and 0.35. 

The properties of the films of the foregoing Examples ( Ex. ) and 
Comparative Examples fCBO ar e shown in Table 1 . 

Poms* : *sn^ r-_e«aat. 
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Table 1. 

Table 2 shows the hot slip performance using a surface property 
tester modified with a 1" x 1" sled instead of a 4" x 4" sled of selected 
Examples and Comparative Examples. COF was measured at 
ambient conditions. 40'C. 60»C, 80°C, and 100-C. These conditions 
simulated performance under severe frictional heating that can be 
experienced on a packaging machine's forming collar. Test 
laminations of selected example films were produced for this 
comparison. In general, preferred hot slip performance indicated 
stable COF across the range of temperatures tested; at 100»C, the 
preference is for hot slip to be below 1 .0 COF. 



Hot Slip COF (st /dy) 



Sample 



20C 



Ex.1 



0.33/0.27 



Ex.2 



CEx. 1 



40C 



60C 



80C 



" 100C 



0.32/028 



non/n ?3 i 0.34/0.24 055/0 34^ 



-02370S^!570^X^ 



r^47 028i0.42 / 0.39 



CEx. 2 



CEx. 3 



0.25/0.19 



028/023 



0.26/0.25 



n WW 0 49 !~0J7/0-68 off-scale 



n <U / 0.28 ! 0.93 / 0.55 off-scale 



o367o2Tj^T7o|7X^ 



Table 2. 

Table 3 shows the COF properties of selected samples aged for 
6 months at ambient conditions in an outside warehouse under varymg 
seasonal changes in temperature and humidity. The COF properties 
were compared between freshly-made film and aged film. The 
preferred performance should exhibit relatively stable COF 
performance between fresh and aged films. 
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COF (st/dy) 


COF (st/dy) 


Sample 


"Fresh-made" 


Aaed 6 mos. 






Ex.1 


0.32/0.26 


0.32/0.29 


i - — 




Pv 9 0.28 / 0.25 029/0.26 




— i 


Ex.6 








CEx. 1 


; 0.32/0.30 


: 0.32/0.30 


\ — 




CEx. 2 


0.19/0.18 


0.15/0.13 


CEx. 3 


0.29 / 0.25 


0.24/0.20 


I 





Table 3. 

The above description is presented to enable a person skilled in 
the art to make and use the invention, and is provided in the context of 
a particular application and its requirements. Various modifications to 
the preferred embodiments will be readily apparent to those skilled .n 
the art and the generic principles defined herein may be applied to 
other embodiments and applications without departing from the spirit 
and scope of the invention. Thus, the present invention is not intended 
to be limited to the embodiments shown, but is to be accorded the 
widest scope consistent with the principles and features disclosed 
herein. 
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Claims 

1 . A polyolefin-based laminate film comprising: 

a) a first polyolefin-based resin layer having a surface treated 
by a discharge treatment method that imparts excellent printability; and 

b) a polyolefin-based mixed resin layer formed on one surface 
of said first polyolefin-based resin layer opposite of said surface 
treatment, 

wherein the first polyolefin-based resin layer and the polyolefin- 
based mixed resin layer optionally contain up to 800 ppm of fatty 
amides comprising stearamide or erucamide and the polyolefin-based 
mixed resin layer contains a first additive material comprising at least 
one crosslinked silicone polymer in an amount of about 0.1 % - 0.5% by 
weight of the polyolefin-based mixed resin layer and/or at least one 
silicone oil in an amount of about 0.02% - 0.2% by weight of the 
polyolefin-based mixed resin layer, and a second additive material m 
an amount of about 0.10 - 0.50% by weight of the polyolefin-based 
mixed resin layer, which comprises at least one amorphous 
aluminosilicate. 

2 The polyolefin-based laminate film according to claim 1 . 
wherein said first polyolefin-based resin layer has a thickness of about 
6 - 40 um. 

3. The polyolefin-based laminate film according to claim 1 or 2. 
wherein said first polyolefin-based resin layer consists essentially of 
polypropylene-based resin. 

4. The polyolefin-based laminate film according to claim 1 or 2, 
wherein said polyolefin-based mixed resin layer has a thickness of 

30 about 0.2 - 5.0 jim. 
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5. The polyolefin-based laminate film according to claim 1 or 2, 
wherein said polyolefin-based mixed resin layer consists essentially of 
polypropylene-based resin. 

5 6. The polyolefin-based laminate film according to claim 1 , 

wherein at least one component of said first additive material is a 
crosslinked silicone resin having a spherical average particle size of 2 - 
5 urn, a specific gravity of 1 .32 at 25°F, a bulk density of 0.1 5 - 0.50, 
and a linseed oil absorption rate of 50 - 90 ml/100g; and/or at least one 

10 component of said first additive material is a silicone oil having 

viscosity of 300 - 400 cSt., specific gravity at 77°F of 0.90 - 0.99, and 
volatile content of 0.001 - 0.005%. 

7. The polyolefin-based laminate film according to claim 1, 
15 further comprising an anti-block material which is an amorphous 

sodium calcium aluminosilicate having a particle size of 2 - 5 urn and a 
bulk density of 0.30 - 0.80 g/cm 3 or an amorphous aluminosilicate 
having a particle size of 2 - 5 ^m and a bulk density of 0.10 - 0.30 
g/cm 3 . 
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8. The polyolefin-based laminate film according to claim 1 , 
wherein at least one component of said second additive material is an 
amorphous sodium calcium aluminosilicate having a particle size of 2 - 
5 jim and a bulk density of 0.30 - 0.80 g/cm 3 ; or an amorphous 
aluminosilicate having a particle size of 2 - 5 iim and a bulk density of 
0.10 -0.30 g/cm 3 . 
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